Introduction
Interval from lambing to conception is longer for ewes lambing during seasonal anestrus than during the breeding season (Mauleon and Dauzier, 1965; Sefidbakht et al., 1977) . In Spain, seasonal anestrus varies among breeds (Alonso de Miguel and Cognie, 1980) ; but during March to June, 10 to 30% of ewes are ovulating. Onset of sexual activity in Manchega ewes that lambed in Spring is in July (Perez . Fertility is low under natural conditions and variable after hormonal induction of estrus and ovulation (Cognie et al., 1975) .
Luteinizing hormone releasing hormone (LHRH), as a single injection (Foster and Crighton, 1974) , or in small repeated doses (Crighton et al., 1975) , can induce formation of corpora lutea during seasonal and postpartum anestrus. After a single dose of LHRH, the corpus luteum usually is small and has a short life span and a low level of function (Lewis et al., 1981; McNeilly et al., 1981 , Ainsworth et al., 1982 life span of corpora lutea may be normal (Lopez-Sebastian et al., 1980) or variable (Lewis et al., 1981) . Fertility at induced estrus was nil when ewes received LHRH after 5 or 14 d of progesterone and a low dose of estradiol-17~ (Lopez-Sebastian et al., 1980) . Introduction of rams (Schinckel, 1954) induces cyclic activity during anestrus and can be applied in practical management situations (Barret al., 1968; Lewis and Inskeep, 1973) . Introduction of rams to previously isolated ewes causes release of luteinizing hormone (LH) within 6 to 52 h, (Oldham et al., 1978/79; Knight et al., 1978) , and formation of a corpus luteum within 3 to 4 d (Poindron et al., 1980) in a high proportion of ewes. Formation of the first and second corpora lutea usually is not preceded by estrus and the first corpus luteum has a short life span (Oldham and Martin, 1978/79; Martin, 1979; Knight et al., 1981) . Thus, fertile estrus occurs 14 to 23 d after introduction of rams in mid-anestrus (Prud'hon and Denoy, 1969; Marcus et al., 1981) . Near the onset of the breeding season, introduction of teaser rams immediately after progestogen treatment increased the percentage of ewes in estrus at the time of second expected ovulation and the pregnancy rate to natural or artificial insemination (AI) at that estrus (Lewis and Inskeep, 1973) . Lewis et al. (1974) found that lactation and month of treatment affected the response to a regimen of progestogen, putrescine and estrogen, which brought about release of LH and formation of corpora lutea in anestrous ewes. The purpose of the present study was to determine whether LHRH would potentiate the effect of teasing with rams and if month of treatment (April, May, June) or interval from parturition to treatment (1, 2 or 3 too) would alter responses to either males or males plus LHRH in anestrous Manchega ewes.
Materials and Methods
Animals. The experiment was conducted with 188 Manchega ewes on the farm, Monte Julia, in Huesca, Spain. The ewes were chosen at random within month of lambing from a flock of 1,500 spring-lambing ewes, grazed on limited pasture and supplemented with alfalfa, grass hay and barley. All of the ewes were in moderate body condition at the start of the experiment.
At the beginning of treatment, all of the ewes were in anestrus as determined by the concentrations of progesterone (<.3 ng/ml; Keisler et al., 1983) in two samples of plasma obtained 9 d apart; the second sample being collected the day treatment was initiated. Of 216 ewes originally chosen for study, 28 were removed from the groups, all of them with progesterone higher than .4 ng/ml in one of two pretreatment samples (table 1) .
The ewes lambed between January and May, and suckled one or two lambs until 7 d before treatment. Numbers of ewes that had lambed each month were: January -21, February -37, March -64, April -45 and May -21.
The ewes were assigned randomly to treatment within three groups, composed as follows: Group A -65 ewes that lambed in January, February and March and were treated in April; Group B -59 ewes that lambed in February, March and April and were treated in May and Group C -64 ewes that lambed in March, April and May and were treated in June. Thus, each group contained ewes that had lambed 1, 2 or 3 mo before treatment.
Treatments. The ewes in each group were placed with five intact rams or approximately one ram/12 ewes. One-half of the ewes in each group received an im injection of 50 ~tg of LHRH (Sigma L0507) 4 in saline on the day that the males were introduced. This dose of LHRH was reported to induce a normal release of LH in lactating ewes (Restall et al., 1977) . Rams remained with the ewes for 30 d, after which the ewes were transferred to regular breeding flocks with rams at a ratio of one/40 ewes.
The allotment of ewes to treatments is shown in table 1. All lambing dates were recorded, but data analyzed were for ewes lambing by 200 d after treatment and the number of lambs born/ewe lambing by that time.
Blood was collected from a jugular vein into 5-ml heparinized tubes on d 10, 17 and 24 after introduction of males. Luteal tissue was considered to be present if a sample had more than 9 5 ng/ml progesterone, but .4 ng/ml was accepted in a few ewes that were in early pregnancy on d 24 as judged by the lambing date. After collection, blood was centrifuged immediately and aLambs were weaned from all ewes 7 d before treatment was begun.
bEwes with progesterone greater than .3 ng/ml 9 d before or on the day treatment was begun were deleted from consideration because their anestrous status was in doubt. Twelve of these 28 ewes lambed by 200 d after treatment compared with 85 of 188 anestrous ewes. the plasma was recovered and frozen at -15 C until assayed for progesterone.
Hormone Assay. Concentrations of progesterone were determined in 500/al of plasma, in duplicate, by the method described by Lopez-Sebastian et al. (1980) , with some modifications. The assay was performed with a rabbit antiserum against progesterone-ll-hemisuccinate (ALS-RAC-4). The cross reaction with different steroids studied other than progesterone was never more than 1%. Free and bound fractions were separated by immunoprecipitation using antirabbit gamma globulin from an immunized ram. The recovery (mean + SE) was 82.4 -+ 1.8% (n=15) and estimates for progesterone in samples were corrected for recovery. Minimum detectable concentrations were 16 pg with inter-and intraassay coefficients of variation of 11.5 (n=10) and 8.0% (n=6).
Statistical Analyses. Proportional data were
analyzed by chi-square, first for the effects of treatment and interval from lambing to treatment and their interaction, then for the effects of treatment and month of treatment and their interaction and, finally for the interaction of month of treatment and interval from lambing to treatment. Intervals from treatment to lambing for ewes that lambed by 200 d were examined for all main effects and interactions by analysis of variance by the method of least-squares.
Results and Discussion
There were no differences between responses to rams only and rams plus 50/ag of LHRH, in the proportions of ewes with corpora lutea on d 10 or on d 17 or 24, the proportion of ewes lambing by 200 d after treatment, or the average interval from treatment to lambing for those ewes that did lamb by 200 d (table 2) . The number of ewes forming corpora lutea in response to treatment may have been underestimated by measuring progesterone on d 10, because some corpora lutea formed after either introduction of rams (Oldham and Martin, 1978/79; Signoret, 1980; Knight et al., 1981) or in response to LHRH (Haresign et al., 1973; Crighton et al., 1975; Lewis et al., 1981) continued to cycle, progesterone would be high on d 17 or 24 and indeed, proportions of ewes with elevated progesterone on one of these days were higher than on d 10.
Month of treatment and the treatment x month of treatment interaction did affect the proportions of ewes with corpora lutea on d 17 or 24 (P<.05; table 2). The response to LHRH plus rams was very poor in June (38%) and very good in May (82%) relative to all other subgroups, which ranged from 61 to 68%. Seasonal anestrus is highly variable among years (Mallampati et al., 1971; Lax et al., 1979) . Monthly differences in formation of corpora lutea were observed in response to a combination of progestogen, putrescine and estrogen (Lewis et al., 1974) , with June being superior. McNatty et al. (1981) found no relation between effect of rams and month of treatment. The lack of effect of interval from lambing to treatment on formation of corpora lutea is in agreement with the finding that the pituitary is responsive to LHRH by 1 to 2 mo after lambing (Jenkin et al., 1977; Moss et al., 1980; Wright et al., 1980) . Although conception rates did not differ with month and were relatively poorer in May (30 to 38% vs 41 to 60% in other groups; table 2), the interval from treatment to lambing was shorter (P<.01) for ewes treated in May that did lamb (170 d; table 3) compared with ewes treated in April (178) or June (184). This was especially true for ewes that received LHRH in May (168 d; month x treatment interaction; P<.01 ; table 2). In addition, interval from lambing to treatment (P<.01) and its interaction with month of treatment (P<.01) influenced interval from treatment to lambing (table 3). The 28 ewes that were 3 mo postpartum when treated and lambed by 200 d averaged 174 d until lambing vs 180 d for 34 ewes treated at 2 mo postpartum and 183 d for 23 ewes treated at 1 mo postpartum. Intervals were particularly long for ewes 1 and 2 mo postpartum when treated in June (189 and 187 d, respectively) and particularly short for ewes 2 and 3 mo postpartum when treated in May (168 and 165 d, respectively). The highest proportion of ewes with high progesterone before treatment was in the subgroup that had lambed in February and had been assigned to treatment in May (table  1) .
Number of lambs born averaged near one, with only six ewes having twins and with no differences among groups.
In conclusion, a single injection of LHRH at the time of introduction of rams gave no better response than rams alone, in terms of formation of functional corpora lutea, conception rates or intervals to lambing in postpartum anestrous ewes of the Manchega breed. Month of treatment was important in determining conception rates and intervals from treatment to lambing, and interval from lambing to treatment exerted limited modifying effects.
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